Seismic velocities and rock densities are calculated for approximately 120 geothermobarometrically calibrated Cretaceous age mantle xenoliths from the Archean Kaapvaal craton and adjacent Proterozoic mobile belts (Figure 1 ) [James et al., 2004]. Velocity and density estimates are based on the elastic and thermal moduli of constituent minerals under equilibrium P-T conditions at the mantle source. Results are consistent with tomographic evidence that cratonic mantle is higher in velocity by 0.5-1.5% and lower in density by about 1% relative to off-craton Proterozoic samples at comparable depths. Seismic velocity variations between cratonic and non-cratonic xenoliths are controlled dominantly by differences in geotherm, with compositional effects secondary. Differing geotherms between cratonic and non-cratonic regions have a relatively minor influence on density, where composition remains the dominant control. Figure 2 shows computed velocities for low-T (equilibrium) cratonic xenoliths. The P-wave velocity-depth curve is positive over the depth range 50-180 km, whereas S-wave velocities decrease slightly over the same depth interval, consistent with recent surface wave studies [Larson et al., 2005]. Seismic velocities and densities for the highly depleted cratonic xenoliths differ significantly from values predicted for both primitive mantle peridotite and mantle eclogite: Dense and more fertile primitive mantle peridotite, even for a cratonic geotherm, is characterized by velocities about 1% lower for P and about 1.5% lower for S relative to low-T garnet lherzolite at 150-km depth. For a cratonic geotherm, the calculated density of primitive garnet peridotite at 150-km depth is 2-3% greater than that for the Kaapvaal xenoliths. Density equivalency between depleted cra-
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